Tests of a small compressed air plant by Correll, James A.
TESTS OF A SMALL COMPRESSED AIR PLANT 
DISCUSSION. 
The following tests were made on the Compressed air 
plant in the Engineering Laboratory of the Kansas State Agricul- 
tural College. The plant is equipped as follows: a vertical engine 
the make and rated horse power of which" are unknown, belted, 
through a main shaft, to a double acting, horizontal, piston com- 
pressor manufactured by the Ingersoll 
-sergeant Drill Company, and 
rate(' at from 8 to 13 horse power depending on the revolutions per 
minute and the receiver pressure. A 7estinghouse engine with two 
6 x 8 single acting cylinders was connected to the air receiver 
and used as an air motor. 
The object of the tests was to determine 1st the effi- 
ciency of the plant, or the ratio of the developed brake horse 
power of the motor to the indicated horse power of the engine; 2nd 
the efficiency between the engine and compressor cylinders, and 
between the compressor cylinder and the brake on the motor; 3rd 
the horse power lost in heating the air and the cooling water. 
A series of three tests was conducted, the duration of 
each of which was one hour. Indicator cards were taken on the 
engine and compressor every five minutes throughout the test; as 
there was no means of taking cards on the air motor, a rope brake 
was constructed and used instead. Every five minutes, at the same 
time that the indicator cards were taken, the speeds of the engine 
compressor and motor were noted, and at the same time, the initial 
and final temperatures of the air and cooling water, and the read- 
ings of the scale of the rope brake on the motor were taken. All 
water which passed through the water jacket of the compressor was 
carefully weighed and recorded, so that the total weight of water 
which passed through the jacket during the test was known. 
The mean effective pressure for both the compressor and 
the engine was calculated as follows: The area of the card divi- 
ded by the length of the card gave the average height of the card, 
and this multiplied by the scale of the indicator spring used, 
gave the mean effective pressure; or as a formula, 
Let, Pe = mean effective pressure. 
a = area of card. 
s = scale of indicator spring. 
1 = length of indicator card. 
Then Pe = a 3 
For the calculation of the indicated horse power from 
the indicator cards, 
Let Pe = mean effective pressure. 
L = length of stroke in feet. 
A = area of piston in square inches 
N = number of revolutions per minute. 
Then I. H. P. - 
Pe L A N 
33000 
This will give the indicated horse power for one 
end of 
the cylinder. The area of the piston will be different 
for the 
two ends of the cylinder owing to the piston rod reducing 
the 
effective area for the crank end; since the mean effective 
pressure 
will be different for the two ends also, separate 
calculations 
will be required for the two ends. The total horse 
power devel- 
oped will be the sum of the horse power developed by 
the two ends. 
Since in the formula the quantity L A is constant for the 
same 
33000 
engine, it is called the engine constant. 
Then I. H. P. = C Pe N 
where C is the engine constant. This 
must be calculated for both 
ends since A varies. 
The brake horse power was calculated 
as follows: 
Let w = weight of the brake. 
Wo = weight .on the scale pan of the brake. 
W = effective weight on thebrake. 
S = scale reading. 
r = radius of brake wheel of motor. 
N = revolutions per minute. 
Then E. P. = 
2TTr N W 
33000 C N W where C = the brake con- 
stant or 2TTr and W = Wo + w - 
330 00 
The efficiency of the whole plant then 
is; E B. H. P. of motor 
I. H. P. of engine 
The efficiency between the engine and compressor cylin- 
f f I. H. P. of compressor and the eiciency be- ders is; I. H. P. of engine 
tween the compressor and the motor is; 
=B. N. P. of motor T. H. P. of compressor 
To determine the horse power lost in heating the air and 
the cooling water, 
Let t = rise in temperature of cooling water. 
T = weight of cooling water used throughout the test. 
Then the heat given to the cooling water expressed in 
B. T. U. is Q = W t. 
778Q = 778Wt = ft. lb. where 778 is the mechanical 
equivalent of heat. 
778Wt 
H. P. - 60 x 33000 
To find the horse power lost in heating the air 
Let t = rise in temperature of the air 
7 = weight of air compressed during the test. 
Cp = specific heat of air at constant pressure. 
Cv = specific heat of air at constant volume. 
Now assume that the volume remains constant while the 
pressure increases, then; 
= heat given to the air during that stage. 
Now assume that the pressure remains constant while the 
volume decreases, then; 
W,t,Cp = heat given to the air during this stage. 
Then the total heat given to the air during compression 
= W,t,Cv + 
= W,t,(Cv + Cp). 
The lb. of work expended during the hour to heat the 
air then is; 
Q,= 778W,t,(Cv + Cp) 
The horse power expended in heating the air then is; 
7787T,t,(Cv + Cp) 
H. P - 60 x 33000 
In considering the results of these tests, we would 
like to call attention to relative sizes and horse -powers of the 
engine, compressor, and motor. 
The maximum indicated horse -power which we were able to 
obtain from the engine was a little over eight. The compressor is 
rated in the maker's catalogue at, from eight to thirteen horse- 
power. A glance at the data will show that it was running at a 
little more than half its rated power. 
There is no way of taking indicator cards on the motor, 
so we could not tell what its indicated horse -power was. "7e had 
to keep it throttled down very close, during every one of the 
tests, and for that reason we know that the brake horse -power of 
the motor was not as large as it would give with the throttle 
full open. Judging from the dimensions of the motor (length of 
stroke eight inches, diameter of cylinders six inches) its rated 
horse -power would be equal to, or greater than that of the engine, 
if it was not limited in the supply of air. These facts will 
partly explain why the efficiencies are so low. 
There is one loss which the tests show to be very great 
and which would be large in any plant; that is the heat loss. 
In 
this plant it is nearly two horse -power. Taking an average of 
all 
the tests, we find that 26.84% of the indicated power ofthe 
engine 
is used in heating the air and cooling water. 
The losses due to friction were very large compared with 
the power developed, because of the disproportion of the machines. 
SUMMARY OF TESTS. 
Horse -power of the engine 
Horse -power of the compressor 
Horse -power of the motor 
Pressure of air in receiver 
Total weight of cooling water used 
Increase in the temperature of the air, (F) 
Increase in the temperature of the 
cooling water (F) 
Horse -power used to raise the tempera- 
ture of the cooling water 
Horse -power used to raise the tempera- 
ture of the air 
Horse -power lost between the engine and 
compressor 
Horse -power lost between the compressor 
and motor 
Efficiency of engine and compressor 
Efficiency of compressor and motor,(ratio 
of B. H. P. of the motor to the I. H. P. 
of the compressor) 
Efficiency of the whole plant 
7.25 
4.44 
.4035 
37# 
300# 
133.6° 
21.2° 
1.98 
.031 
2.81 
4.0365 
61.24% 
9.08% 
5.5% 
II 
7.17 
4.78 
519 
42# 
325# 
127.9° 
16.98° 
1.72 
.028 
2.39 
4.261 
62.6-2/3% 
10.86% 
7.25% 
III 
6.9 
4.73 
.4765 
45# 
237# 
127.1° 
22.4° 
1,98 
.027 
2.17 
4.2535 
68.55A 
/0.07% 
6.8% 
1 

TEST N o / 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT KS A C. LABORATORY 
A A a as ' 
ON COMP/:5E- 5SE-0 AIR PLANT 
DATE MAY 2 1901 
LOG OF ENGINE TRIAL. 
CONSTANTS OF ENGINE. 
Diameter of cylinder.... ...8 in. Area of piston H. E 20.2.Z4sq. in. 
Diameter of piston rod.. 1.1 in. Area of piston C. E ZgAdsq. in. 2 
Length of stroke . ft. Engine constant for H. E., .12007 
Engine constant for C. E., .OW15" 
OBSERVERS: 
No. 
Card. 
Time. R. P. M. 
M. E. P. 1. H. P. I Brake Load (Dynamo). 
B. H. P. Remarks. 
H. E. C. E. H. E. C. E. Total. Volts. Amperes. 
.. 5 3.4.9 7 OZ_ 
5Q 3..69 3.69 7./8 
_ 250 25e 3.49 3. 65 7/4- 346 7/2 
5 , 23.7 25 3.3/ 
,x.66 
3.55_ 6.89 
250 23.7 25 3,38 
....3_,3 8 
.32 
-3, 69 7.07 
250 23.7 
23.3 
259 
5.9 
'3.69 
3.69 
707 
70/ _7 8 250 
0 . 3.32 68 7.0/ 
__JO 
_2 
3/ 
_Z5..19 
3 . 
....3_,,f_ 
a_ 
_, 
3.70 735 
.., 4:1-7 8,75 
a_ 0 2/._-_,Z 26:9 332 _3,413__735 
i 
--- 
Maximum, 252 8.75 i 
Min um, 240 6:119 
'14)1- 1, 1*835 I 
Av rage, 24 -es 7.25 ! 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT KS. _AC: Z-4 ger.?A TOA, 
41,41V fi A 7-7-.A.A1 /C4 A/-5 A ..5" 
ON r -c? corms PRA .s- s_r, /5' 
DATE 4,-7;4- 7-9 a 9 
LOG OF COMPRESSOR TRIAL. 
CONSTANTS OF ENGINE. 
Diam. of cylinder. 15 in. Area of piston H. Et-50,46sq. in 
Diam. of piston rod, ..L in. Area of piston C. &041,7.65tq. in 
Length of stroke .... ft. Comp. constant for II. E.,.s2.0,62/..5 
Air per revolution ft. Comp. constant for C. E.,..0.0.12-9.85 
OBSERVERS: 
No. 
of card. 
Time. R. P. M. 
Area. M. E. P. I. H. P. Temperature of Air. Temperature Cooling Water, H P. 
Dissipated Remarks. 
H. E. C. E. Total. Initial. Final. Rise. Initial. Final. Rise. 
in heat. 
H. E. C. E. H. E. C. E. 
1/0 z69 /67 20.78 P 0.24" Z . 2,5 -A-54.4 ..5%.9 /89 /Jo 55 79 27 TO 7.A L.- 14/E/6/1T OF / 
2 /10 /,7/ / 67 Z 405. .2 0. 4 228 i_... .9.,/ 4.-=;7 F ,56.3 /90 /.9..3, 7 .5e77/9c_c2o/..LezA 14/.47-4R *--300 
3 / / 0 1.77 /6.5 20.66 24 I 2,36 2.17 4.,5& 56,3 /90 _/.33 7 , 5 8 76 /63 
4 /10 1: 7/ / 7 2 0,53 a.6 / 2 .2 8 2,23 -44,5 / .5,54 /90 /.14 6' J.9 77 /ii, zS39_...s.w.A7A-- ...1( 
S /as 7, 7". /.5,9 0. go .., .9 _ _ - - .5 - -- - / .. ..; 7: # RFC/E' ..&'-"A, 77 
5 //0 / 7.11111 /.6.. .2o, 7 R /9. 88 2,362 _2,L9_ ---fZ-- 4,5 -5"--As /89.8 /35 se 77 2/ . 
7 /05 / 7-j /, 65 20.3 20,36 ,2,5" 4 . /5 -4-, 38 S3. s /8.9,.5 /35.:9 .58 79 2/ 
.5 i t o t 74 /.6,S 2 /, /3 2 0,36 2.32 ..2 -5454 .5.7-4 L.90 /34, 6' -is 8 0 ,, , 
.9 //o 1.7 /. a 7- 2Q3 20.24 2,27 .. /-9 4.46 .57 19/ / .3 .1, A .59 82 
/0 //. /. 77. /.66* 2 0, 76 2 D, /2 2.4/ 2.2 2 4. 6.3 .5 X R /,9 /...94 a 60 5 
,Z3 
24 
1/ /0,- /70 /65 2 / 4.3 0 2,/ 2..0/- I 4, // , 5 -9 1.92 /,9,.3 i 6/ 86 .5 
/2 //Q i 7-0 A 65 2 0,.52 2 0 x.,32 2,17 4, 4.9 . .:, .. 7/ 
L 
Maximum, r_/,, , /3.5.9 
Minimum, z ,..e 
i / .70 /8 
Total, 6.5.3o 
Average, jc,i5% T /33,6 1 2 i ,e fcr 
. 
_ _-,_,-, 
--,,,,,,,,,,,,,A--....23,20,4,,,,, y.----,- ..1,,,,,, ---?-.-1,-5-. 04, ,,,,,,,,,eft, ,.,,,,,,,, 
. .4 
Remarks. 
,V/ 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
LOG OF ROPE BRAKE. 
CONSTANTS OF BRAKE. OBSERVERS: 
Test made at...KS..A.G, 4413.0114.T.0BY Radius of pulley /04 in. 
4,12.11.V.HA.77..77.4A/ 2fe4NSAS Weight of brake eh lbs. 
on...6.0mgs4-.5.sEa . Ala. 
.E.Y.AN.7.7 Weight on brake 
.2.0.i lbs 
Date /WAY 2....14903 Brake constant 
..O00.14 
Number 
of Reading. R. P. M. 
/ 
_1/0 
/06 
3 90 
1/0 
5 /10 
110 
7 105 
8 112 
9 /10 
10 110 
1/ 112 
12 110 
Balance 
Reading. 
7 
7 
7 
7 
7 
7 
7 
65 
6 
55 
B. H. P. 
.3,1987 
.403* 
4024 
4-034- 
-585/ 
421 
*2/7 
.4.2/7 
.4.29* 
.4-3/ 
Ank 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT ./CS. A. C. LE 0.8.4 TOR y 
/ A Al PIAT7A A/ /11--AA45- A 
ON tip..? 7- / A/ #T 
DATE _/W4)2 I9i73 
LOG 
Diameter of cylinder.. 
Diameter of piston rod 
Length of stroke 
OF ENGINE TRIAL. 
CONSTANTS OF ENGINE. 
.8 in. Area of piston H. E 8...2.17.sq. in. 4/ in. Area of piston C. E AZ:.<.8..sq. in. 
ft. Engine constant for H. E., 420 e2.5 7 
Engine constant for C. E., .0...2.0.55 
OBSERVERS: 
No. 
Card. Time. R. P. M. 
M. E. P. 1. H. P. Brake Load (Dynamo). 
B. H. P. 
-- 
Remarks. H. E. C. E. H. E. --C. E. Total. Volts. Amperes. 
I .., 4.0 3. 82- 7. ? 2 
_ 
.50 25.43 7.4.5 3.5 0 3 62. 7. 5 2 0 
._.4 0 ci. de 7. R2 _Ji 41_ 
._3_17:5 6 7//a 
--. 
* 
.36 
L8 
___4_,Z- '' 
.5- 
_. : 2 7 2 3.5_6_ -7.6'2. 7 4-4 
- 0 __25 
_8..e._ 7 .set.5- 3.5 6 .382 7 3 8 - 
- 1 2J. 8 2 3.56 3.74 7W 
- 0 . ..._ 
_.a....e-L.,6 
.0,5 3___ 1 . _ 
- - 
- - - -- , 24.7/ 
.40 3. 82 
' - 25. 0 3 , 
. .. 
.2 -0 0 25,4,3 3 6 7; // 6 ..a-4'..5 .7,5- 
- - 
- - 
I- 
_ __ 
______ 
Maximum, 
Minimum 
, 
T Ufa' , 
-5z0 
- ... 
- 
. ,. 
.. 
/ 
Average, 
4' ,.= 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT KL5-,A.0 LA5oA/170,qy 
ON Ar/T 
111_, -LA r TA 
_14.../1.1VS'AS 
C c2,407 /4' ES 5Ft 
DATE 41:4)-- 490,5 
LOG OF COMPRESSOR TRIAL. OBSERVERS: CONSTANTS OF 
Diam. of cylinder......:5' in. 
Diam. of piston rod, in. 
Length of stroke .... ft. 
Air per revolution .. 4.6..cu ft. 
W.Tfe-ing 
. C0,11"A'.6-..5SOA? 
Area of piston H. Ti15.0..g.6.sq. in 
Area of piston C. E.:AA6,.745q. in 
Comp. constant for H. E.e.0.0./.0.45 
Comp. constant for C. E,.0.0.i(L.9 SS 
No. Time. R. P. M. 
Area. M. E. P. I. H. P. Temperature of Air. Temperature Cooling Water. H. P. 
Dissipated Remarks. 
H. E. C. E. Total. Initial. Final. Rise. Initial. Final. Rise. 
in heat. of card. 
H. E. C. E. H. E. C. E. 
2.56 £36 -7-..92 ,5-8,/ / 77 /1.21..9 57. 2 6.5. 7-0 TA z- in,,-- /a is, 7- 0.,-- / /10 t.g?. 1.8 2.92 '/82 
. 1/0 / 6 7 I. 6,2 22.3.3 22.06 r-.419 . ..., .98 ii, 9 / j 
.7 . . , . .. 47 1,1P,4 7%e' AP 4-12t5 *4 3 //a /8 /a 21.49 22,06 .-0--sz 2.4-3 4.87 60.8 /85 /24..2 ,57. 2 68 /0 .8 
-q //o zm /. 21.97 /.69 2.4S 2.3.5 4.80 60.8 11905 19.7 59 74.3 /5.3 
,5 /10 /.84- 178 21-97 21.55 2,4,5 2.34 4Z.89 61.7 /_90 /28.3 644 84.2 1,9.8 i,:i''''' cr.e- I, -',:?. .4 '?k4 
6 /08 ,- . 
_ 
21.6.9 z. 4.9 
_2-3/ .174 62,6 /.94& /21.4 63./ 84.2 21./ 
7 /08 7. 8-5z 7.77 E /97 2/45 24/ .. ,f5' -14.6 9 r6 . 6 -/.9 6 /.3.3.-sz 60. 8 80.6 /2,d 
8 /4 8 1.88 / 7 8 .-1.5 2i.S,f 2.46 2.30 -1.76 63.5 i.197 /33,5 J8./ 734 1 
9 io s /.8* /7.9 2 1,9 7 2 /- 6 9 Z.- 4 / 2,31 4-72 65.3 ' : - . ?. 0. .: . 
/0 / 0 8 1.84 / 52 2/. 9 7 .o 4/ 4-.77 66.21 / 9 9 1.328 61,7 : /. 
1/ /04 1.84 /79 2/97 121,69 2,3-9 
.2.36 
2.22 --0,54 6 8 2 0 / /33 6z 6 84.2 2/ 6 12 1/0 7.84 / 7 7 R / . _97 2./..-5 .,-- ,4,5 .32 
--,1 .77 6 6.2 2 02 /J8 62o 85./ Z2.5 
_ 
. 
r 
-- 
Maximum, / 4.2 4_9,2 /35.8 .5 Minimum, /0.5z. - 9 
I 
4, 5-______L_________we .9 Total, 6,53 0 
4- 78 /..a 7.9 /6.98 Average, /048.8 
1 
z.w,,,,,,...w.or6.,..,,,-. ,,,,,. ., - - - - - ----- ------- 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
LOG OF ROPE BRAKE. 
CONSTANTS OF BRAKE. 
Test made at.A.S.A..0 1-450/3/17.7.05Y Radius of pulley 1Q in. 
/14.1V.171e1.7.7.7.24N MA. NS/1S Weight of brake .ai lbs. 
On..COMPBES.Sta AIR .... PLAN:r Weight on brake L -14. lbs 
Date Brake constant 00.421,1.50.. 
OBSERVERS: 
Number 
of Reading. R. P. M. 
Balance 
Reading. B. H. P. Remarks. 
/ /00 6 .54.5 
2 /00 6.5 .538 
3 /0* 7 5.5 
4 1/0 75 .573 
5 /06' 0 .543 
6 /02 6 523 
7 /02 5 .523 
8 /06 8 5.*3 
9 /04 
/0 /0* .a.5 4-66* 
/1 /00 
/2 .95 /0 ..*6 
EPARTMLNT OF MECHANICAL ENGINEERING, K S. A. C. 
LOG OF ENGINE TRIAL. 
TEST MADE ATM_C-.--/--Azwr24a-r------- 
/11,4 r____ fr,4 /VS- A 
ON (.4.7R/ Q G ISLE 
DATE A -Z 8, 
CONSTANTS OF ENGINE. 
Diameter of cylinder.... 6' in. Area of piston H. E.5',g7-4 sq. in. 
Diameter of piston rod.. 
Length of stroke 
/,/ in. 
ft. 
Area of piston C. sq. in. 
Engine constant for H. E., 004057 
Engine constant for C. E., ..42..0.425,5" 
OBSERVERS: 
No. 
Card. 
Time. 
M. E. P. ' I. H. P. Brake Load (Dynamo). 
. 
R. H. P. 
V 
. 
Remarks. 
Volts. Amperes. 
R. P. M. 
H. E. 
. 
c. E. LI. E. o. E. Total. 
4 2 6.65 g_ 9 3,6 5 J.05 6.73 - 
. 3,5 2 7., 3 , 3 ,R 
2 7 7 7 
__2,_3, ..a_ -363 
3-7,2 
, _C21 
i2.94 6" 3 _240 
2-4,5 6.8.9 
.8,._.7- 
/._ ,3, 75- 8 6 
-7.:>3 
-4, 
7 24.37 .3,86z 32_8 
6 2.35 
.2 .52 
28. 23// 9 
_z_./..e 
6,87 
. e-4 0 
99 
4. 8.9 
--------3.88 
2 4 7s7 3,-9 6 
. .9 
J__._2_7- 7 
2-4 0 
.9 
6, 8.9 2.,_a_6' 3_6 8 
_7-2-3 
65.9 
* 
8 
. 
2-=i4 0___ 7,._? 3 _.5_3 .3,7g 
_-9i._ 
3.L 6.89 . 
- 2-045_ 
_7., 
...__ 
,Z . . 
4,5 748 Jo .9,4 _3 _3_7 
330 7: 0 9 . 
ig 
.Z__ 0 /5 J. 7-4( 3, 8,5 < 7 43 6 , . _ _ , -98 
---------- --- __ 
- 
_ 
. _ 
. _ _ .......___ 
_ ..._ 
- 
---- 
. _ 
. 
_ 
-----_ 
--- 
. 
_ 
_______ 
..._.._. _ 
_____ 
_________ 
- 
---------- 
____________ 
------ - ____ 
---------- 
. 
-- 
M;ixi mum, 
- 
_ 
M i n i in u En, 5 9 3,56/-/I _ _ __ _ 
. 
. 
.. 
Total, 
Average, 
_____ 
___._ 
__ c2,.5- 
--_________ 
6-9 
._54 
.. _. 
. 
..::. ' 
TEST N2 3 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT K.S A.C. LABORATORY 
ON _COdelPHESSZAC2A113ELA6Lr.__ 
DATE MAY. e J90_3. 
LOG OF COMPRESSOR TRIAL. 
CONSTANTS OF ENGINE. 
Diam. of cylinder. 45 in. Area of piston H. EfQfg.f.sq. in 
Diam. of piston rod, . it in. Area of piston C. E4,5Z8 sq. in 
Length of stroke .... # ft. Comp. constant for H. E.,00/04.1: 
Air per revolution .. .4.0....cu ft. Comp. constant for C. E.P2P.M1..0" 
OBSERVERS: 
_a 
No. 
of card. 
Time. R. P. M. 
Area. M. E. P. I. H. P. Temperature of Air. 
Temperature 
Cooling Water. 
DissHipatPed 
in heat. 
Remarks. 
H. E. C. E. H. E. C. E. H. E. C. E. Total. Initial. Final. Rise. Initial. 
Final. Rise. 
1 LOS /5 1.6 2/.17 /.9.4- 2.25 1 2.01 05./ 202 /14.9 64:4- 56.9 22.5 
2 . 100 1.59 1.52 22.24 22.6 2.25 I ,2./5 4..#3 53,3 204-'120.7 65.3 
868 2/.0 ITO*/ weyht of water 
3 105 1.93 1.85 227 22.42 2.4-2 2..32 874- 53.3 207 209 
/257 j25.7 
66.2 86.9 20.7 
_g0_,7 
used m test 2374- 
4 L08 1.97 1.93 23.18 i 23.1 2.54- 2.4-9 503 63,3 66.2 
86.9 
5 /05 1.9 1.85 22 35 2242 2.38 2.32 4.70 84-,2 210 /258 6612 87.8 2/.6 Receiver 
Pressure 45* 
6 ° /00 1.93 1.85 22.7 22 .4.2 2..3/ 22_1_ *.52 83.3 2/0 /26.7 68 70.5 2.,5 - 
7 10+ AN- 489 22.52 23 2_41 2_35- 1 4%78 
4- 5/ 
83.3 
84.2 
210.5 /272 
2 1*4120,8 
70.7 94-./ 23.4- 
8 /05 /.95 1.89 22.82 21 2.4-4- 2.37 68,8 95 25.2 
110 / Se z 3.3 23 2.6 245 5.05 542 2.11z__/.3/. 8 CS. 5 9e8 25 -9 
10 106 113* z 2 '' 4- . - .3 ;.- 2/8 /3/.8 Ca a ' 0.8 127 
1/ /0,8 1.59 IIIV-rMIMII , , - z z 1 z 0.7 .:', . 2 
/05 /.95 /.06 2 - 4 FIBMIMIA 4.6 842 2/ 6 z 
__a 
Maximum, // i 
# # 
5 Oa 3.3.6' 
//,69 
--1 
.29.7 
2.5 Minimum, 4.26' 
Total, 6. 05- 56.8 0 /5255 268.7 
Average, /of 4.7_ 127.1 42.4 
TEST N93 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
LOG OF ROPE BRAKE. 
CONSTANTS OF BRAKE. OBSERVERS: 
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